Once supporting the electrical and mechanical functionality, software today became the main competitive advantage in products. However, in the companies that we study, the way in which software features are developed still reflects the traditional 'requirements over the wall' approach. As a consequence, individual departments prioritize what they believe is the most important and are unable to identify which features are regularly used -'flow', there to be bought -'wow', differentiating and that add value to customers, or which are regarded commodity. In this paper, and based on case study research in three large software-intensive companies, we (1) provide empirical evidence that companies do not distinguish between different types of features, which causes poor allocation of R&D efforts and suppresses innovation, and (2) develop a model in which we depict the activities for differentiating and working with different types of features and stakeholders.
Introduction
The amount of software in products is rapidly increasing. At first, software functionality was predominately required in order to support tangible electrical, hardware and mechanical solutions without delivering any other perceptible value for the customers [1] . Today, software functionality is rapidly becoming the main competitive advantage of the product, and what delivers value to the customers [2] . However, the way in which software features are being developed, and how they are prioritized is still a challenge for most organizations. Often, and due to immaturity and lack of experience in software development, companies treat software features similarly to electronics or mechanics components, with the risk of being unable to identify what features are differentiating and that add value to customers, and what features are regarded commodity by customers. As a consequence individual departments continue to prioritize what they find the most important and miss the opportunities to minimize and share the investments into commodity features [3] , [4] .
In this paper, we identify that the lack of distinguishing between different types of features is the primary reason for inefficient resource allocation that, in the end, make innovation initiatives suffer.
The contribution of the paper is twofold. First, we give guidelines on how to distinguish between different types of features that are being developed and we provide empirical evidence on the challenges and implications involved in this. Second, we present a conceptual model to guide practitioners in prioritizing the development activities for each of the feature types. With this model, companies can develop only the amount of feature that is required for commoditized functionality and, on the other hand, maximize their investments in innovative features.
Background
In most companies, customer feedback is collected on a frequent basis in order to learn about how customers use products, what features they appreciate and what functionality they would like to see in new products [5] , [6] , [7] , [8] . The number of requests and ideas that originate from this feedback often outnumbers available engineering resources and prevents companies from realizing all of them [9] . To help practitioners control the information overload originating from customer feedback, Knauss et al. [10] propose a feedback-centric requirements approach, together with a tool that elicits the most important information. Recently, Johansson et al. [11] stressed the importance of complementing the qualitative customer feedback with quantitative input by showing its implications on the product managers prioritization decisions. Moreover, and in order to further develop only those requirements that will deliver the most business value, various prioritization techniques have been introduced in requirement engineering and product development literature [12] [13], [13] , [14] , [15] , [16] . However, these do not consider market factors such as the availability of the features being assessed in competitors' products [17] . Also, very little is known on how to prioritize the development activities for different types of features.
To recognize the importance of distinguishing between different types of functionality from a complexity point of view, Bosch [18] developed the 'Three Layer Product Model'. The model provides a high-level understanding of the three different layers of features, i.e. commodity, differentiating and innovative, however, does not give guidance on how to distinguish between the different types, neither which activities to invest into for each of them. The model distinguishes between three types of functionality layers, i.e. commoditized functionality (functionality necessary for system operation that customers take for granted), differentiating functionality ( the functionality that differentiates the product from its competitors) and Innovation functionality (functionality providing significant value).
Research Method
This case study [19] research builds on an ongoing work with three case companies (see Table 1 below) involved in large-scale development of software products. It was conducted between August-December 2015. Table 1 . Description of the companies and the representatives.
Company and their domain
Representatives Company A is a provider of telecommunication systems and equipment, communications networks and multimedia solutions for mobile and fixed network operators. The company has several sites and for the purpose of this study, we collaborated with representatives from one company site.
The participants marked with an asterisk (*) attended the workshop and were not available for a follow up-interview. All the participants attended the workshop and were interviewed.
1 Product Owner 1 System Architect 1 UX Designer 1 Service Manager Company C is a manufacturer and supplier of transport solutions, construction technology and vehicles for commercial use.
All the participants that attended the workshop were interviewed. In addition, one sales manager and one technology specialist wished to join the project at a later stage, and were interviewed. 
Data Collection and Data Analysis
First, we conducted a workshop at each of the companies. Second, we conducted twenty-two interviews that lasted one hour. During analysis, the workshop notes, interview transcriptions and graphical illustrations were used when coding the data. The data collected were analyzed following the conventional qualitative content analysis approach [20] where we derived the codes directly from the text data.
To improve the study's construct validity, we conducted semi-structured interviews at the workshops with representatives working in several different roles and companies. Since these companies represent the current state of large-scale software development of embedded systems industry, we believe that the results can be generalized to other large-scale software development companies.
Findings

Feature Realization: Current State of Feature Differentiation
Features that are being developed are handed over from one development stage to another, together with their requirements and priorities. The differentiation strategy is unclear to the practitioners developing the features (see e.g. Table 2 ). 
Differentiating Features: Challenges and Implications
The current state advocates a situation where features are not differentiated in the strategy between being innovative, differentiating or commodity and, as a consequence, development activities do not differ between the features. Based on our interviews, we see that there are a number of challenges associated with this situation. We present the challenges in Table 3 below. 
Incomprehensible high-level directives
Identifying whether a feature is commodity, differentiating or innovative, and investing into activities needed for each type is left to the practitioners developing the feature.
"Functionality is software basically and the features are more subjective opinions and things that we can't really… it is hard to collect data." -Function owner from Company C.
Commodity functionality is internally considered to be innovative.
Companies do not learn from customers fast enough and, occasionally, consider and invest in development activities for features they believe are innovative.. "Those are the things that worries us the most. All of us, since it is so hard, you need to gamble a bit. If it turns out that you are wrong, then you are behind." -Product Manager from Company A.
Due to an unclear differentiating strategy, our case companies experience a number of implications during the development process of a feature. We summarize them in Table 4 below. Individuals in our case companies typically find it difficult to identify and truly understand the stakeholder and their needs that the feature is being developed for.
"If you are sitting in a team…you see that this is the most important thing we need to do." -Product Manager from company A.
Arbitrary investments in development activities
Companies risk to invest extensively in development activities that are not required for a certain type of feature.
"We tend to focus on,…on the wrong things. We need to look at the benefit for their customers." -Product Manager from company A.
Commodity suppresses innovation
As a consequence, features that are expected to be innovative do not get to be prioritized. Instead, and in a rush to keep the pace, our case companies study close competitors and analyze their most promising features.
"In our organization is really hard to sew everything together, to make it work. That requires funding that is almost nonexistent." -Software engineer from Company A.
Projecting competitors current state is the norm
Companies base themselves on competition right now instead of where it will be in the future.
"We do also our own tests of competitors….We measure are we on track or not." -Product Strategist from Company C .
The Feature Differentiation Model
In response to the empirical data from our case companies, combined with the findings and the implications that we presented above, we expand the 3LPM model to a new dimension and present our model for feature differentiation in the following section. The contribution of our model is twofold. First, we provide four different categories of features and their characteristics in order to give practitioners an ability to better differentiate features early in the development cycle. Second, and as a guidance for practitioners after classifying a feature, we provide a summary of development activities for every type of feature. Practitioners can use the guidance in prioritizing the development activities for the features that they are developing. With this model, companies can develop only the amount of feature that is required for commoditized functionality and, on the other hand, free the resources to maximize their investments in innovative features that will deliver the most value.
Differentiating Characteristics of New Feature Development
Our model advocates an approach in which four fundamentally different types of features are being developed. We name them "duty", "wow", "checkbox" and "flow" types of features. With "duty", we label the type of features that are needed in the products due to a policy or regulation requirement. "Checkbox" features are the features that companies need to provide in order to be on par with the competition that provides similar functionality. With "wow", we label the differentiating features that are the deciding factor for buying a product. Finally, and with "flow", we label the features in the product that are regularly used. We depict the four types of features on Figure 2 , where we place each of the types in relation to the 3LPM commoditydifferentiating-innovative categorization. On the horizontal axis, we indicate the development extent for the features, ranging from "Satisfy" to "Maximize". On the vertical axis, however, we indicate the distinction between primarily "User-centric" and "3 rd party-centric" features. By this, we divide between features that are primarily being developed for users of the product (hence "User-centric") and other, 3 rd parties-centric features, which are not directly used by the users. And to help practitioners categorize a feature on these axis, we distinguish between five characteristic points; the stakeholder (e.g. the requestor of the feature), feature engagement (e.g. the expected level of feature usage) , the source of the feedback (e.g. the stakeholder generating the most feedback), the focus of the feature (e.g. is the feature indenting to minimally satisfy a known need, or to innovate in a new area?) and its impact on driving sales (is it a feature focusing on the customer paying for the product?).
The Development Process
For each of the four feature types, we suggest how to set the extent of the feature that should be developed. Here, the extent of the feature can be either defined once (constant) or dynamically adjusted during development and operation (floatingalternates, following-follows the competitors or open -no limitation). Next, the sources that contain the information required to set the development extent need to be defined, together with the techniques that make it possible for the practitioners to collect relevant customer feedback. Next, we suggest the most important R&D activities. They are followed by the activities that do not deliver value for that type and should be avoided. Finally, we suggest how to set the deployment frequency. We summarize the most important differences between each approach in Figure 3 . 
Discussion
Multi-disciplinary teams involved in the development of a software product are increasingly using customer feedback to develop and improve their products and features. Both qualitative techniques [5] , [6] , [8] and quantitative techniques [7] , [8] are used to collect customer feedback and product data. Previous research shows that the number of requests and ideas that originate from this feedback often outnumbers available engineering resources [9] . And with increasing amount of ideas, prioritizing development resources and identifying which features to develop to what extent is a crucial step in new feature development process. Bosch [18] recognized the importance of dividing functionality between commodity, differentiating and innovative. However, and as shown in our empirical findings, companies still struggle with this and, consequently, invest into development activities that do not deliver value to the stakeholders. Innovative features are suppressed by commodity.
To address the concerns above, we develop the Feature Differentiation model, where we illustrate how development activities depend on the type of the feature being developed with respect to characteristics. The model helps companies to (1) differentiate between the four types of the features, and (2) prioritize the necessary development activities.
Conclusion
In this paper, and based on case study research in three large software-intensive companies, we (1) provide empirical evidence that companies do not distinguish between different types of features, i.e. they don't know what is innovation, differentiation or commodity, which is the main problem that causes poor allocation of R&D efforts and suppresses innovation. We (2) develop a model in which we depict the activities for differentiating and working with different types of features.
